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ABSTRACT 

PURPOSE: To obtain excellent semiconductor characteristics and high 
reliability of a semiconductor element by forming a main part of a 
polycrystalline silicon semiconductor layer which containe as a constituent 
at least one selected from carbon, sulfur and oxygen. 

CONSTITUTION: A polycrystalline silicon semiconductor layer of a 
semiconductor element contains one selected from carbon, sulfur, nitrogen 
and oxygen. Two or more may be selected from them. When the polycrystalling 
silicon semiconductor layer is formed to take the density of hydrogen atom 
contained in the polycrystalline silicon semiconductor layer, etching 
velocity of the semiconductor layer, the rugged property of the surface of 
the layer, and further the orientation and crystal grain side of the 
polycrystal within the specific numerical value range, it is further 
effective. As in the embodiment, a polycrystalline silicon thin film 101 is 
formed by a glow discharge decomposition method on a substrate 100, and 
used to form a TFT. 
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£&x^f.y^i£^20 A / see £17^614% 

-^-^fci* ( 2 2 0 ) <om &&$t<om& & ± 

iJf3ftStc3*f bT 3 0 jt£l±T»4<OtfflFt b^o 

x. **#©*«j£-r* ^iss * q ^ v o^ast 

O 1 b-CJB^ti^tKlJio-C, ;fc #1 Jc « 

J: j) ^^JfcgJa (*) -tD^S^jffc^Btifcffc 

7 

•> 9 =* y 4* # JS tit % * * x He, Ar, Kr^O^^f 
^^■cmSiai^tC^5?^iXfc SiH*, Si 8 H«, Si,Hg f 
Si iH 1D ^p (Of ? tl^^fc^ j£ 2 *L £ * 

& m * ^ * * 9i fen * 3? 

•fr * *t tt * ^ V ( CH 4 ) ,■ x^r y <G,H e ) , ^ 
a x< x (C,H.) , x 7- i, »> (C»H*) ^O^ffc^CSR 

# <fc 3& 35 ( CF A ) ( 5- h ? ^ ^ 
f 5 ^ C ( CH S ) * Si) , ^Y7^TA'*S5Z' 

Kft** (HS) . ^ftit&m (SF tf ) ^^r % 

^^^r^^-iictt^ ^ (o,) , * (H,o) 2$*^ 
m m ^ ^ ^ ^ -5 k *± N *ae * (N»> , -r * «. r 



^ 3* * 9 r if -f * i Blf5 & * ~ ? * 9 ^ ^ 80 

mW: (ti&ootbC S - 4 61) s Bt^JtCf^aCfC^ 

t c - 5 6 m 1 ) ^m^-cn^tio s* n a & * «i 

W b t o 

10 

fcissgtf^sn*) o srs«i o o <o a ?f> *r^T 
^TTtt^^Sfc^^^rTSfi^fco o a * - * * ^ 

g t l t a + ( P - doped y U :» IB 1 0 2 * ffl 

bfc CISH) a, «6I£® 1 0 oilciS 
o»lltt, CVD.LPCV^ 

^1 0 6 * ifc CXSN) "C * jt»5« as r - i> . 

tc Y - t i£ BE V 0 — 4 0V t y-*2O3fc K v -f >> 
2 0 2 B8»C v*^ y «E V„— 4 OV^HIJBb v-x 
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tz * * ? f^tiiu fcsast to 

tt. SiB^jfctt&ii' (H4S1 5 2 3 S) 
fflSUfco # & K f 9 3y»JHICte^tttUtf 1/ 
a >fo^~iiV (fc'fct ® 3£ * O a * - ) r o y > 

$tagE 0 * * tf> & *K S3tc H o-Cf^K U fc v x 

S 5 0n>tC^^£ « OH (« ( 5 50) 2: E$ £ ) 

So C<DTFTt±¥**#@1 0 1* Si® 1 07, 

m 1 0 1 *C B & U * - $ 9 -fr. ^ s * 9 \> &teWL 
Six-Ctr^v-^m€Sl0 8^ */«S109 
W K S ffi BJ SO U * ^ Cfc ttl 

1 oBfc^u-cKtffc^-vmsii 1 a*c*tt* 

11 

2 0 3 fc ^ ^Hlfcl^* F u -f ^« al 
w^fn^t — ^ - 2 0 8. ( Keitliley 6 1 0 C * u 

esfBfissfcftfcffl^i-fcoe^&ffc^tf^ 5 0 0 PS 

U *: o 

T F ToaiSEIl, MOSFKT "Cl^frfeii 

ft £. & & \s It K Z ^ ~C & & ^ * * S^F^ft^t 
T Wt ^ o 

m m #1 1 

* JP &rS* ±K&& U x * n-%rffl^t T F T *r 

H^-^x/^f7^ + 7 0 59 (O.SmmlSt) 3f # 
fc o 

13 



Og^tt*Cf <Ogi5t8< x y f y / gfe b 

tL&n^^*''?* — mm^s o 1 o r ^ - 

teS^fc^^Jo^*^^ - (19 4 5 2 d ) 3 0 2 

^ o ^ ^* ju ■>* t - 5 o 1 & IS ^ 3 0 9 ~C 

* 4T ? v KIE2g2.0X10" T Torr K7$ T 

fc; tCTs %±ff TSfiS D 0 O & a? 5 0 0 t K # 

R Ki % H,^f^%T^7n - K o — ? — 3 o 8 

TSffflLi^b^^f t - 3 0 1 te«AfC^ 
( ) 65 0 OgSi^'J - -y/Lfc^, K 15 t£ & # 
*«AfSSfcbfco £ S KT S « 5 5 0 t»CK 
SUfco Wc 3& &f <D J* i? T ~- 5 0 1 ?3 <D E 2? *± 
D .2 Torr *C g^fLt 0 

Ttt^S^OW^ 4H, # T 5 to^ * te *fi 5* U fc 

14 

X ^ c o ^ |& a f » ^^^tta§?-c^ iff M tit 

-10" 13 • en T*^fco ^*CCOK^t^ot: v ^ 
1 SCt^-TX^KlflE^-C&K h ? ^ i/*^^(TFT) 
^Tf^J^bfco TFTO r u >f ^ o * - * 

^ = ^ * iT b^^ffJC^:U«6*7t«?)(C^«©ffi 

ppm ifc a n fc ph» if * ( rPH, (ioo P po)/H, j 
treses; H,r i o we % ftm* n. fcSiH* 

( TSlH* (1 0)/H, Jfc R& * ) # K 5» U T % 

mo^ jhic tt 5 x 1 Cosier - 3 o 1 

l^*caX2 t - 5 0 1 ^OE^J ^0.12 

TorrtrCiSSU-C^a-^^^fjftv^PO f - ^ 5 

*r. fc*t/& 1 0 2^ 5 0 0 A<of ?ic^^Ot (X 
V yecsr ^-^^fcj:V>A^^ 1 0 2 % V - x ^ 

^ /u-V t - 3 0 1 ?3K:SCf±!BOS«tf , r ^ - 
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SjJUrf^ < rSiH*(5)/H*J i;«Sf6) 31 tffl^ 
U < H» ff T 0 .5 *o£ ^ fc^Wlt / C CH^ 

X * ( rCH 4 (0,5)/H,Ji:^£t4o ) * m ^ fc 0 
*f ^ Sfc ;© fct £ * 5 S0CM fc45J:!)jCT^.7o-a 
vfo — ? - 3 0 4 % SCXSOZT^^ha-yu 
UT^AUfco -^^^^™3 0 1 ^OE^tt^^ 
5? + - 3 0 1 1 04: 

* v — KHS 5 1 3 *c 1 3 .56 MH» O M m S S 

^*r««i3 1 4 K X •=> t:m X. ^ ^**-8tis*:raa& 

2 fc * COi t<DS£ttD.7KV, «i£tt 6 0 » 

*C ^ St^* 5 0 ^ifftb <^ ^3&£ 9 = 

ih <* -£ fc 0 & *c £ « £ a£ 5: 1 BOtirTiK 
^ ^ U T co * * ^ K^x. t o E£ j£ ;? *u fc §? <D 
mmtX 5 0 0 0 A-C^©^- t£ tt R 32 g ^ ^ & gfc 

K®Ofi&&*./u^-5 0 2 K$iW2 iv 1£ o # & & 

3 0 1 ^SF^?Ji, S«S &T 3 *250T!fcU-c 
NH, a* ^ 2 0 SCCM, S±H 4 (S±Hi d 

o 

SiNH jR 1 054:2 5 0 0 &<0mZKm&2?l*:1t o 
IK K * h^^^-v^X^fcJ:!) v — ^ m ® 

10 3, ru>fvs®.iQ4flao=>^^^v*- 

1 06-1, 1 0 .6 - 2 * * % ^ <0 Sfc /CStNH 
EM 0 5 £ K *cA4 ^KJgbt^ 11^ 1 0 7 *M 

1 0 7^mHbty-^«fil«(ffibi5ii 0 8, 

>"«ffiiRitibiii o 9 ftc^r - t^as 

1 1 0 * m 0C U it o COS, H,^ls;iHT2 5 0 

yr=-*^4@W-6 5 0 * > tt$J|T6^4#li 
4: ^ U *: o 

m4@{CCtD«lfrCU-raffeU7ttT F TflD^rft^ 
^f^-fo ^40lCf± Y \, 4 is & JSId t f u -f V flg 
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v Q — o <o^ ^loitd 5 ^^a±tnrv^ 0 

T FT<Df?ij£fc:fHt^Jfc£i&&s' U = ^ $P & O * « 
1 Ifc 5 5 OamlcfcttiK^A^RW^R 

(« ( 5 5 0 ) tfiE) fcsfrffi© 2T«£ -CS93£ U 
Ifc % gl 1 ^tc^u-ca&a 0 H,-c»»?Ufc CH* <D 

^Itxtt$Hi^t05SCCMJi OSCCM, 2 
SCCW t 1 OSCCM, X U 2 0 SCCU *t o vv-CH s 

etc t t^'&ojg^^gb t o 

£. , — I- ^ ]£ V 0 - 0 V ic ^ 4 ^ yffitfil 

k u o s& 1 ^ * i> ^ * & & r±(K oi atomic % mm. 
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1-2 
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I - * 


1 - 5 * 


x (SCCM) 


O.K 


2 


5 


10 
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0.0K 


2 A 


«- 5 


8.3 


12.4 


a (5 3 0) 




2.7 XlO* 


1.4 t X 1ft 4 


8.0 X10 3 


2.0 X10* 


* 0 N(c. Z / V- sec) 


s.o 


7.i 


Q.O 


1.2 


0-82 


(w/otf)Jt 


3.0 X10 2 


4-2 X10 3 


1.2 X10 5 


i.» xie 4 


2.0 X10 2 



Sil^tSVHjflWrx&tt SSCCM 

CH 4 (0.5)/H 2 ir>*fX&A xSCCM 

20W 

IE J(j O . 0 STorr 

XK&S(Tj) 5 0 0T3 
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m M W 2 

gzmni t & &<Q^mitc * -C x sih a (3Vh, 

JGf j* t B£ frcH, # * 0 .2 vo^ * 9? U SF. fS 

^ ( SF a (0.2)/H f i »B * o ) ^ 0\ 2% 5\ 

SCCM 

1 V ^ T 7' 2 0SCCMO, 5a^Oii*^IS*PttKn 

m 2 ^ «c ^ -r o 

# 2 S X i> St 3£ 2ft ftttO. 01 atomic* mac a> t> & 
V8Mt*1*2>C_£_K£~^-T: /ieff> 1 ^ S o O x a 
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2-2 


2-3 


2-4 


Z-5 


X (3CCM) 


a 


2 


5 


10 


20 




<».0l 


0.9 


2.1 


4.3 


t.2 


a (550) 


4 XIO 4 


3.4 XIO 4 


2.i xio* 


?.S XII 1 


2.1 X10* 




1.9 


7.2 


2.t 


e.o 


8.1 


(u/ofttit 


8.0 X1P 2 


7.5 xio* 


2.3 XI* 4 


8.2 XJO 2 


1.2 XIO 2 



Sf r 6 (0.5)/H 2 e>*;*tt& - xSCCM 

ttng't?- 2 OW 

/H Jj O . O STarr 

xcfisa*) soo-c 
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& M W S 

5£jft#9i im« o^f* t ^ js j: o -r % ««_b 

Stt©*4:fcii> x £S ^ ^ # ~ ^ ^ ? ^ r j$ ^ ^ 

ffi^jSl^rO, 2. 0X1 Torr , 5.0 X 1 0~ T Toix, 
1 .0 X 1 0"* Torr , 2.0 X 1 0"* Torr <D 5 M S t 

UT^g ^^SSEK^fc^j&Ufco X % JSS Jg 

«^"Cx ^ ifr 03 1 t^««CUtT FT^ftjjjtbfco 
ix^tt &T§fc3S<?l 1 t l^^<D 15 m~c mm Srfj o 

£?"C£&Cfcj&*a*2>^ S> (C 5 atomic X m$t& T 
t on/off Jfc ^^f^|t5fc^<b^-&-5c:t3&«-C^5to 
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3-2 


3-3 


3-4 


3-5* 


x CT«rr> 


0.0 


0.2 


0.5 


1.9 






0.03 


O.S 


2.3 


5.1 


4.3 


<* (550) 


4 X10* 


2-3 XJO 4 


1.2 X10 4 


0.9 xio 3 


5.0 X10 S 


f(ra 2 / ¥ * sec) 


8.0 


3.1 


I.I 


D.f 


0.005 


(oa/ofOJfc 


9.0 XIO 2 


1.0 XJO 4 


1.* xio 4 


2.3 XIO* 


5.8 X10 2 

< 



SIH 4 (3)/H 2 co^f^ifcfi 5SCCM 

tt?tX5> — 2 OW 

S. tJ O . 0 5 Torr 

*«**J*(T»} 500*0 
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16 « 4 

t IrI «5 teN* ff -x OS C CM , 2 SCCM, 5 SCCM, 
1 D SCCM, 2 0 SCCM(05iS©^r^J|f tjffi 

vi:*v~^mmm*ftm\s* x * » k * m 

^t>*C5 atomic * S Wt 3: "C 

^XlO^^*c:tK:j:o-C /toff >1 * Ok % -d ^ a 
£ on/ofrjfc * J» ^ » it ^ ffc ? * -S C t ? t fc 0 
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4-2 


4-3 


4-4 


4-5 
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0.0 


2.0 


5.0 


10.0 


20-0 




9.01 


1.5 


3.7 


0.2 


10. 1 


a (5 5 0) 


4 X10* 


2.8 XIO* 


l.S XIO* 


7.4 XIO* 


4.5 XIO 3 






4.0 


2.S 


1.1 


1.2 




*-0 XIO 2 


S.7 XIO 3 


8.5 XIO* 


5.7 XIO* 


2.1 XIO* 



S il 4 (3)/^ ro^^it* 5SCCM 

U 2 <7>1fXtikA xSCCM 

Htf*?- z ow 

-EE ^7 — O . O 57»rf 

xmuma*) soot 
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T , ^«?iitTFToTFT§6?:i£t 

1 0 0 -<-• 1 01 «R 3* 

102*-»n+/l^ 1 05, 1 0 4 • * - * ? * 

= ^ ? ? t m y ios---<se» % 106 

y ? 2 * I* — a* v 1 0 7 0 8 • • - 

y - * « s % 1 09 - • • k u ^ m a o 
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